Supplementary Figure 1 | DFT-computed energy levels in ideally self-assembled C 60 and Dia-C 60 films on Au(111) substrates. Molecular models for a monolayer of C 60 (a) and a monolayer of Dia-C 60 (b) deposited on six-layers gold slabs. Structural optimizations were performed using the supercell technique, starting with a geometrical configuration where three atoms of a hexagon of the C 60 were laid out on top of gold atoms. Along the direction perpendicular to the gold slab, 20 Å of thickness was used to avoid any spurious periodically-repeated image effects on both the calculated total energy and vibrational frequencies. (c) Projected density of states (PDOS) on the C 60 molecules and representations of the HOMO, LUMO and LUMO+1 states. A scissors operator has been used to rigidly shift the levels in order to reproduce the energy positions of both LUMO+1 and LUMO+2 levels of C 60 on Au(111) as recorded in previous STM experiments [Lu, X. et al., Phys. Rev. B 70, 115418 (2004)] with good agreement. (d) Projected density of states (PDOS) on the diamantane (blue) and C 60 (red) parts of the Dia-C 60 molecules obtained using the same scissors operator and representations of the states close to the Fermi level. In panels (c) and (d) energy is measured relative to the Fermi level of the monolayerAu(111) system. This PDOS unveils the unique electronic properties of Dia-C 60 hybrids, exhibiting energy levels that do not resemble either those of C 60 nor those of diamantane. In particular, the degeneracy of the LUMO states of C 60 is lifted by the chemical bonding with the diamantane.

